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(57) Abstract 

A multi-touch input device, method and 
system are provided that minimize the need for 
memorization on the part of the user. Infomiation 
is input to an electronic device (520, 620) using a 
pad (510. 610) having a pad surface (300), which 
pad distinguishes multiple simultaneous touches. 
Input steps includes: forming marking in relation 
to the pad suface, the markings including textual 
elements; a user, with the user's hand, touching 
one digit of the hand to a first area of the 
pad surface bearing a marking corresponding to 
desired textual element that the user desires to 
input and, at substantially the same time, touching 
another digit of the hand to a second area of the 
pad surface identified by the user by its occupying 
a piedetermined position relative to the first area; 
detecting the first and second areas touched by the 
user and inputting the desired textual element. 
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MULTI-TOUCH INPUT DEVICE, METHOD AND SYSTEM 
THAT MINIMIZE THE NEED FOR MEMORIZATION 

The present invention relates to input devices for electronic devices such 
as computers, and more especially to multi-touch input devices. 
5 With the rapid advance of computer and electronic technologies in recent 

years, the limitations of the computer keyboard as the principal input device for 
computers and electronic devices have become increasingly apparent. As a 
result, increasing attention has and will be turned to alternative input devices. 

A promising technology for realizing multi-touch input devices is that of 

10 capacitive touchpads. Touchpads have been popularized by such companies as 
Cirque Inc., Apple Computer Inc.» Alps Electronics USA Inc., Synaptics Inc., 
and, most recently, Logitech Inc. Approximately 80% of newly manufactured 
laptop computers now include a touchpad. 

Within the touchpad industry, there exists a trend toward having 

15 touchpads do more than just point. Concurrently, others in the computer 
industry have recognized the need for a new input device » and have further 
recognized the potential of gesture (hand motions richer in information than the 
simple finger strokes used in keying) to fill that need. An example of the need 
for a new input device is provided by the recent emergence of text entry 

20 systems using the telephone keypad in which a key bearing multiple letters is 
pressed, after which 1 , 2 or 3 is pressed to specify the first second or third 
letter on the key. A variant is to press the same key once, twice or three times 
to designate the first, second or third letter on that key. 

Of particular interest in relation to possible new input devices is the 

25 second-generation TP2™ touchpad sold by Logitech. With relatively minor 

firmware modifications, the touchpad may be made to provide raw capacitance 
measurement data to the outside world. This raw data may be manipulated in 
various ways to realize enhanced functionality. Also of interest are various 
display 'based touch sensor devices such as that described in U.S. Patent 

30 5,194,862, incorporated herein by reference. 
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One existing alternative is a prior-art multi-touch input system known as 
the DatO™ input system. The prior-art input system has the objective of 
realizing a very compact, touch-sensitive input device for inputting to digital 
electronic devices conmiand/control information and/or text. Compactness is a 
5 key consideration for small portable electronic devices. A DatOPad™ input 
device (described more fiiUy at www.dato.com) is a touchpad or other device 
that uses the prior-art DatO input system. The prior-art input system is 
described in U.S. Patent 5,203,704, incorporated herein by reference. One 
embodiment of a prior-art input device has a layout 100 as shown in Figure 1. 

10 The index finger ("primary indicator") touches within a region 101, pressing 
one of areas 1-9. The thumb ("first ancillary indicator") touches within a 
region 103 if applicable. The middle finger ("second ancillary indicator") 
touches within a region 105 if applicable. For each position 1-9 of the index 
finger, there are four possible combinations of the "ancillary indicators "--thumb 

15 only, middle finger only, both, or neither— for a total of 36 distinct gestures. 

Further in accordance with the prior-art input system, a DatOSet™ 
gesture, set is a set of eight groups of 36 gestures, different groups being 
selected by tapping once or twice with different combinations of the ancillary 
indicators only, for a total of 288 mode-distinguishable gestures. A gesmre set 

20 may be thought of as a set of "fonts," for example. Each font may in turn be 
thought of as four "tic-tac-toe" grids overlaid on top of one another. For 
purposes of illustration, the tic-tac-toe grids may be drawn side-by-side, 
whereby an "alpha" font, for example, might be represented as shown in Figure 
2. Within each tic-tac-toe grid, each box corresponds to one ofthe primary 

25 indicator positions numbered 1-9. 

During entry of a word, the index fmger remains in contact with the 
pad, sliding from numbered position to numbered position. A space is 
indicated by lifting. No details concerning concerning whether or how case or 
punctuation might be provided for are currently available. In accordance with 

30 the prior-art input system, neglecting case and punctuation, the sentence "Gee, 
this is a great new input device!" would therefore be input as follows, where Xs 
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are used to indicate the required action for each character and MF indicates the 
middle finger: 
TABLE 1. 
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In the prior-art input system, as has been explained, the position of the 
index finger is important, but only the presence or absence (not position) of the 
thumb and index finger is important. In one respect, this allows the prior-art 

15 input system to be used with a very small device. This assumes, however, that 
the user has memorized the mapping between gestures and 
characters/commands, or if not, that the user refers to some external reference 
such as a display or reference card. To display the mapping would require 
additional display area. Referencing a reference card is an inconvenience to the 

20 user. 

Hence, despite the potential of the prior-art input system, there remains 
a need for an improved input system, particularly an input system that 
minimizes the need for memorization on the part of the user. 

The present invention, generally speaking, provides such a multi-touch 
25 input device that minimizes the need for memorization on the part of the user. 
In accordance with one aspect of the invention, a series of steps are followed to 
input information to an electronic device using a pad having a pad surface. 
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which pad distinguishes multiple simultaneous touches. The steps include: 
fomiing markings in relation to the pad surface, the markings including textual 
elements; a user, with the user's hand, touching one digit of the hand to a first 
area of the pad surface bearing a marking corresponding to desired textual 
5 element that the user desires to input and, at substantially the same time, 

touching another digit of the hand to a second area of the pad surface identified 
by the user by its occupying a predetermined position relative to the first area; 
detecting the Hrst and second areas touched by the user; and inputting the 
desired textual element. In accordance with another aspect of the invention, an 

10 input device for inputting information to an electronic device includes the 

following combination of inter-related elements: a touchpad surface formed in 
relation to a touch sensor array; markings formed in relation to the pad surface, 
the markings including textual elements; an integrated circuit controller coupled 
to the touch sensor array for receiving capacitance measurement data from the 

15 touch sensor array; and processing means for detecting a particular touch 

pattern in which a plurality of the areas on the touchpad surface are touched 
simultaneously and for, in response to the particular touch pattern, signalling 
for input to the electronic device a textual element corresponding to the 
particular touch pattern. The markings used in the present input system, 

20 preferably and advantageously, are a superset of those of the common telephone 
keypad, enhancing familiarity and leamability. Other aspects of the invention 
are set forth in the appended claims. 

Figure 1 is a diagram of an exemplary prior art input device; 

Figure 2 is a diagram of a gesture group within a potentially larger 
25 gesture set of the input device of Figure 1 ; 

Figure 3 is a diagram of the layout of an exemplary input device in 
accordance with the present invention; 

Figure 4 is a simplified schematic representation of a second-generation 
touchpad that may be used in the present invention; 
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Figure S is a block diagram of a first embodiment of an input device in 
accordance with the present invention; 

Figure 6 is a block diagram of a second embodiment of an input device 
in accordance with the present invention; 
5 Figure 7 is a more detailed block diagram of the processing means of 

Figure 5 and Figure 6; 

Figure 8 is flow diagram of one-touch processing performed by the 
processing means of Figure 7; 

Figure 9 is flow diagram of two-touch processing performed by the 
10 processing means of Figure 7; 

Figure 10 is a flow diagram of one-touch touch-inflection processing that 
follows the processing of Figure 8; and 

Figure II is a flow diagram of two-touch touch-inflection processing 
that follows the processing of Figure 9. 

15 The present input device, method, and system is marketed under the 

tradename TracKey™, referring to the dual capabilities of tracking a pointer 
finger as in conventional touchpads, and also of keying in information. As 
distinguished from the prior-art input device, in the present input device, two 
"indicators," thumb and middle finger (or index finger), are used to form 

20 two-touch patterns, or "chords. " The position of both indicators is important. 
Furthermore, characters/commands are screened or displayed on the touch 
surface, eliminating the need for memorization or an external reference. 
Preferably, all of the characters/conunands are displayed at one time such that 
there are ho separate modes or character groupings. 

25 An exemplary layout of the present input device is shown in Figure 3. 

As compared to the minimum layout area (primary indicator region only) of 
about 2.6cm by 2.6cm for the prior art input device, the layout of the present 
input device occupies about 5.2cm by 3.9cm. However, most or all of the 
indicia found on a typical computer keyboard are clearly visible. 



wo 97/18547 PCT/US96/1851 7 

In the present input system, two-touch chords are formed according to 
simple conventions. For letters, the middle fmger touches the key on which the 
letter appears. The thumb touches the first, second or third key on the row 
below, depending on whether the letter is the first, second or third on its key. 
5 The bottom row of keys has no letters. 

For punctuation and commands, the thumb, instead of touching a key in 
the row immediately below, touches the first, second or third key in a row once 
(or twice) removed. The first row is paired with the third row, the second row 
is paired with the fourth row, and the fourth row is paired with the first row. 
10 Hence, in the example of Figure 3, to enter "!," the finger presses 1 and the 

thumb presses 7; to enter "%," the finger presses 5 and the thumb presses 0; in 
the case of the bottom row, to enter ")," the thumb presses # and xhG finger 
presses 1. 

Numbers are entered using a single touch in the same manner as a 
15 touchtone keypad. 

Much of the effectiveness of the present input system derives from its 
use of "touch inflections"— slight touch variations made with minimal additional 
effort so as to convey additional information. Among the myriad possible touch 
inflections, the following touch inflections have been found to be particularly 
20 useful: "press, pick, roll" and "waggle." These touch inflections are used as 
follows: 

• "Press a Cap:" Designate an upper case letter by applying 
greater-than-normal pressure. Current touchpads are able to 
sense degrees of pressure. In a similar manner, a punctuation 

25 symbol in the second tier on a key is designated by applying an 

increment of pressure. 

• "Pick a Space:" When releasing a chord, indicate a subsequent 
space by causing the finger to stroke the pad slightly in a 
downward direction. Other similar inflections may be used to 

30 indicate common punctuation. These inflection may include, 

upon release of a chord, stroking the finger slightly upward, 
stroking the thumb slightly rightward, or stroking the thumb 
slightly leftward. 
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• "Roll a Digraph" (or a Function Key): Before fully releasing a 
chord, indicate one of two digraphs beginning with the chorded 
letter by rolling the finger slightly rightward or leftward. A 
digraph is a common two-letter combination such as "th. " 

5 Alternatively, while applying a single touch to a number 0-9, 

indicate a corresponding function key by rolling the finger 
slightly rightward. Indicate a function key corresponding to the 
number plus ten by rolling the finger slightly leftward. 

• "V/aggle a Trigraph: " Before fully releasing a chord, indicate 
10 one of two trigraphs beginning with the chorded letter by rolling 

the finger rightward and back or leftward and back. 

Other touch patterns are used to provide for remms and tabs. In one 
embodiment, a return is entered by landing the thumb only. Because of the 
different size and shape of a "thumbprint" as compared to a "fingerprint", this 

15 gesture may be distinguished from a single finger touch used to enter a number. 
In a further exemplary embodiment, a tab is indicated similarly, for example by 
landing the thumb but in addition stroking the thumb slightly to the right. 

Where a space commonly follows a particular punctuation mark, the 
space is preferably input automatically. For convenience, two distinct 

20 characters are provided for, the traditional period and the now-popular ^'dot" 

found in e-mail and Web-page addresses. Preferably, the two are distinguished 
visually by color, e.g., black for period and red for dot. In the embodiment of 
Figure 3, the red dot is located central to the pad on the 5 key. The red dot 
may be slightly raised, if desired, to provide tactile locality information to the 

25 user. 

Cursor keys may also be provided for. Referring still to Figure 3, note 
that small arrows appear along each edge of the device, two arrows along each 
edge. The arrows coincide with the boundary between adjacent keys. When a 
single finger is touched on one of the arrows, the device recognizes the touch 
30 as a cursor key input. Depending on the direction of the arrow, the cursor is 
spaced upward, downward, rightward or leftward. Alternatively, depending on 
the current context of a program being mn on an electronic device (for example 
if no text cursor is currently displayed), the cursor key inputs may be 



-8- 



wo 97/18547 PCtAJS96/l 851 7 

«. 

interpreted instead as scroll button inputs, causing the display view to scroll 
upward, downward, rightward or leftward. 

The cursor key input are distinguished within the device from two 
similar types of inputs. The cursor key inputs are like number inputs in that a 
5 single touch is used. In the case of number inputs, however, the centroid of the 
single touch is required to fall squarely within a key corresponding to a number 
0-9. Provision is also made for entering "border" textual elements— elements 
that will often be input by touch inflection— by independent touch gestures. In 
Figure 3, these border textual elements include space, period, conrnia and 

10 semicolon. Input of border textual elements directly rather than by touch 

inflection is accomplished by applying a single touch to the border region of the 
desired textual element—but not to an arrow. In the example of Figure 3 
therefore, a space is entered by touching in the bottom-center border region of 
one of the star key, the 0 key or the pound key. A period is entered by 

15 touching in the top-center border region of one of the keys 1, 2 and 3. A 
comma is entered by touching in the right-center border region; and a 
semicolon is entered by touching in the left-center border region. 

In a preferred embodiment, an input device in accordance with the 
present invention is realized through a combination of a standard 

20 second-generation (G2) touchpad or touchscreen device and custom driver 
software. An example of a suitable G2 touchpad is the TP2 touchpad of 
Logitech. 

The basic principles of operation of the TP2 touchpad remain the same 
as its first-generation predecessors and are described in detail in the patent 

25 literature, for example U.S. Patent 5,543,588, incorporated herein by 

reference. However, whereas first-generation touchpads used extensive analog 
preprocessing, the TP2 touchpad takes a digital approach. Capacitive 
measurement data from conductors in an orthogonal array are therefore 
digitized and input directly to a microprocessor or the equivalent. In the case 

30 of a particular touchpad having dimensions of approximately 2 in. by 2 in. , a 
total of 42 separate capacitance measurements are taken, digitized and input to a 

-9- 
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microprocessor. The microprocessor uses firmware to perform various 
smoothing algorithms, tracking algorithms, etc. 

Unlike other G2 touch devices such as the touchscreen described in U.S. 
Patent 5,194,862, for example, the TP2 touchpad does not form a bit-mapped 
S touch image. Although both X and Y touch coordinate data are provided, these 
data are not correlated in X and Y. Some touch patterns may therefore 
potentially be confused. Referring to Figure 4, there is shown a simplified 
schematic representation of a touch sensor array having a multiplicity of 
conductors extending in each of the X and Y directions. Superimposed on the 

10 touch sensor array are two different two-touch touch patterns, one indicated in 
solid lines and one indicated in dashed lines. At the edges of the touchpad are 
shown two waveforms, one representative of capacitance variation across the 
conductors in the X direction and another representative of capacitance variation 
across the conductors in the Y direction. Note that the two different touch 

IS patterns potentially give identical waveforms. 

In the case of the present input system, two-touch chords are formed 
using a finger and the thumb. The amount and spatial distribution of 
capacitance presented to the touch sensor array by the thumb is appreciably 
different than the amount and spatial distribution of capacitance presented to the 

20 touch sensor array by the finger. A touch by the thumb is characterized by a 
pulse waveform having an appreciably larger peak and an appreciably wider 
base. Hence the two different touch patterns may be distinguished in 
software/firmware, or in hardware if desired. 

Referring now to Figure 5, a block diagram of an input device 500 in 

25 accordance with a first embodiment of the invention is shown. A touch sensor 
array 501 is coupled to a microprocessor 503 or equivalent. Together, the 
touch sensor array and the microprocessor represent a G2 touchpad or 
touchscreen 510, i.e., a touchpad or touchscreen in which raw sensor data is 
digitized and input to a microprocessor where it may be processed or 

30 conununicated to an external device. In accordance with the present disclosure, 
the microprocessor 503 is provided with processing means 505, e.g., firmware, 
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for recognizing various touch gestures in accordance with the present input 
system. The microprocessor 503 is coupled in turn to an electronic device 520 
to input information to the electronic device, including positional information, 
commands and textual information. In the embodiment of Figure 5, the 
5 processing means 505 is located accessible to and runs on the microprocessor 
503 of the touchpad or touchscreen 510. Results of the processing are then sent 
to the electronic device 520. 

Referring to Figure 6, processing means 625 may instead be accessible 
to and run on a microprocessor of the electronic device 620. The processing 

10 means 625 may, for example, take the form of a custom software driver for the 
touchpad or touchscreen 610. In this embodiment, the microprocessor 603 
sends raw measurement data to the electronic device 620 for processing by the 
processing means 625. The processing means 625 then signals the results of 
the processing to other elements within the electronic device 620. 

15 The logical stmcture of the processing means 505 is shown in greater 

detail in Figure 7. Touch sensor data is input to various program segments. 
One segment 710 performs one-touch processing and another segment 720 
performs two-touch processing. A third segment 730 may be provided to 
perform three-touch processing if desired. Results of one-touch and two-touch 

20 (and, if desired, three-touch) processing are provided to a touch-inflections 
segment 740 for further processing. If the outcome of touch-inflection 
processing is that a valid touch gesture has been recognized, then the touch 
gesture is communicated to a protocol segment 750 for communication to the 
electronic device. Processed track data, or pointing data, is also input to the 

25 protocol segment 750, The processed track data may be produced by 
conventional means 760 in accordance with current practice. 

In the case of the processing means 625, a protocol layer between the 
touchpad or touchscreen 610 and the electronic device 620 provides for raw 
capacitance data and processed tracking data to be input tothe electronic device 

30 630. The raw capacitance data and the tracking data are processed within the 
electronic device 520, and results of such processing are communicated to 
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further elements within the electronic device 620. e.g., the device operating 
system. 

Referring still to Figure 7, within the one-touch processing and 
touch-inflection processing segments, various subprocesses have been called 
5 out. More particularly, within the one-touch processing segment 710, there is 
shown a subprocess 713 that detects a thumb touch and a further subprocess 
715 that detects a touch on an arrow. Within the touch- inflections processing 
segment 740, there is shown a subprocess 741 that detects added pressure, 
subprocesses that detect a roll gesture (743) and a waggle gesttire (745), 
10 respectively, a subprocess 747 that detects a thumb stroke in particular, and a 
subprocess 749 that detects other stroke inflections. 

Referring to Figure 8, a flow diagram is shown of one-touch touch 
processing. As described previously, single-touch processing may involve the 
thumb only or the finger only. If the touch is a thumb touch (801), then the 
15 routine checks to see whether the thumb is moved right some minimum amount 
(803). This checking continues for so long as the thumb touch continues (805). 
If the thumb was moved right, then a tab is input (807) and the routine returns. 
If not, then a carriage return is input (809) and the routine returns. 

If instead the touch is a finger touch, then the routine checks to see if 
20 the centroid of the touch is within a central area of a single key (811). If so, 
then one of a number 0-9, an asterisk or a pound sign is input per the touched 
key, except as modified subsequently by the touch inflection routine (813). 
Processing of the touch inflection routine then follows, beginning at point A. 

If the touch is over one of the arrows (815), then a cursor key command 
25 is input per the touched arrow (817). The routine then returns. 

As seen in block 819, if the touch is in the border region of the 
touchpad (but not over an arrow), then a border textual element (e.g., space, 
period, conuna, semicolon) is input depending on which border region is 
touched (821). The routine then returns. 
30 Two-touch touch processing is simple and predictable. As shown in 

Figure 9, a textual element/command is input per the touched key combination 
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except as modified subsequently by the touch inflection routine. Processing of 
the touch inflection routine then follows, beginning at point B. 

Referring now to Figure 10» the processing of single-touch touch 
inflections begins at point A. First, the routine checks to see if there is a 
5 continuing touch of one of keys 0-9 (1001). If not, the routine returns. If so, 
the routine checks for a roll. If a roll is detected (1003), then a function key 
command is input per the touched key and the direction (right or left) of the 
roll (1005). The routine then returns. Finally, if no roll is detected, then the 
routine checks for a stroke inflection in which the travel is faster and/or farther 

10 than in the case of a roll. If a stroke inflection is detected (1007), then a 
border textual element (e.g., space, period, comma, semicolon) is input 
depending on which border region is touched (1009). The routine then returns. 
If no stroke inflection is detected, then the routine checks again to see if there 
is a continuing touch, and the routine is repeated as described previously until 

15 such time as there is no continuing touch. 

Referring now to Figure 1 1 , the processing of double-touch touch 
inflections begins at point B. First, the routine checks to see if there is a 
continuing touch (1101). If not, the routine returns. If so, the routine checks 
for a press, i.e., a touch in which an added increment of pressure is applied. If 

20 a press is detected (1103), then an upper case letter or upper tier punctuation 
mark/command is input per the touched combination (1105), and the routine 
returns. If no press is detected, next, the routine checks for a roll. If a roll is 
detected (1107), then the routine checks further whether there is a continuing 
touch (1109). If not, then a digraph is input per the touched key and the 

25 direction (right or left) of the roll (1111). The routine then returns. If there is 
a continuing touch, then the routine checks for a waggle. If a waggle is 
detected (1113), then a trigraph is input per the touched key and the initial 
direction (right or left) of the waggle (1115) and the routine returns. 
Otherwise, the routine loops back until the touch has been discontinued (1109) 

30 or a waggle (1113) has been detected. Finally, if no roll was detected (1107), 
then the routine checks for a stroke inflection in which the travel is faster 
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and/or farther than in the case of a roll. If a stroke inflection is detected 
(1117), then a border textual element (e.g., space, period, conuna, semicolon) 
is input depending on which border region is touched (1119). The routine then 
returns. If no stroke inflection is detected, then the routine checks again to see 
5 if there is a continuing touch, and the routine is repeated as described 
previously until such time as there is no continuing touch. 

Insofar as the input of textual information is concerned, the invention 
has been described principally in terms of inputting textual information based 
on the English alphabet. The invention is equally applicable to inputting textua! 

10 information based on "strokes" used in ideographic languages such as Chinese, 
Japanese, Korean, etc. A second finger (instead of pressure) may be used to 
advantage to distinguish between different tiers of radicals on a single key. A 
character would be input by inputting the individual strokes of the character in 
their usual stroke order. 

15 It will be appreciated by those of ordinary skill in the art that the present 

invention may be embodiment in other specific forms without departing from 
the spirit or essential character thereof. The present description is therefore 
considered in all respects to be illustrative and not restrictive. The scope of the 
invention is indicated by the appended claims, and all changes which come 

20 within the meaning and range of equivalents therefore are intended to be 
embraced therein. 
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What is Claimed is : 

1 . A method of inputting information to an electronic device using a 
pad having a pad surface, which pad distinguishes multiple simultaneous 
touches, the method comprising the steps of: 
5 forming markings in relation to the pad surface, the markings 

including textual elements; 

a user, with the user's hand, touching one digit of the hand to a 
first area of the pad surface bearing a marking corresponding to desired 
textual element that the user desires to input and, at substantially the 
10 same time, touching another digit of the hand to a second area of the 

pad surface identified by the user by its occupying a predetermined 
position relative to the first area; 

I detecting the fu-st and second areas touched by the user; and 
inputting the desired textual element. 
15 2. The method of Claim 1, wherein the one digit is one of the index 

fmger and the middle finger, and the other digit is the thimib. 

3. The method of Claim 2, wherein the markings delineate a matrix 
of keys. 

4. The method of Claim 3, wherein the pad is a touchpad, the pad 
20 surface is a touchpad surface, and the keys are virtual keys. 

5. The method of Claim 4, comprising the further steps of: 
displaying a cursor on a display of the electronic device; 
the user moving one digit of the hand across the touchpad 

surface; 

25 tracking motion of the one digit across the touchpad surface; and 

moving the cursor across the display in accordance with motion 
of the one digit across the touchpad surface. 

6. The method of Claim 3, wherein the matrix comprises a twelve 
key matrix array in four rows and three columns. 
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7. The method of Claim 6, wherein respective ones of ten of the 
keys each bear a marking corresponding to a respective one of the numbers 0 
through 9. 

8. The method of Claim 7, comprising the further steps of: 

5 the user touching a single one of said ten keys, producing a 

single touch; 

detecting the single touch; and 

in response to the single touch, inputting a number. 

9. The method of Claim 8, comprising the further steps of; 

10 the user touching with a single digit multiple ones of the virtual 

keys near a periphery of the touchpad surface, producing a single-digit 
multiple touch; 

detecting the single-digit multiple touch; and 
in response to the single-digit multiple touch, inputting one of a 
15 cursor-key command and a scroll-bar command. 

10. The method of Claim 9, wherein the markings include an up 
arrow, a down arrow, a right arrow and a left arrow. 

. 11. The niethod of Claim 7, wherein a plurality of keys each bear 
markings corresponding to a plural number of distinct textuai elements. 
20 12. The method of Claim 11, wherein the plural number of distinct 

texmal elements are letters of an alphabet. 

13. The method of Claim 11, wherein the plural number of distinct 
textual elements are punctuation marks. 

14. The method of Claim 1 1 , wherein the plural number of distinct 
25 textual elements is greater than two. 

15. The method of Claim 1, wherein the textual elements include a 
period and, distinct from the period, a dot for use in computer addresses. 

16. The method of Claim 15, wherein a marking corresponding to 
the period and a marking corresponding to the dot are distinguished by color. 

30 17. The method of Claim 1, comprising the further steps of: 
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the user touching only a thumb to the pad such that a thumb 
touch is applied to the pad surface; 

detecting the thumb touch; and 

in response to the thumb touch, inputting a desired textual 
element. 

18. The method of Claim 17, wherein the desired textual element is a 

return. 

19. The method of Claim 1, comprising the further steps of: 
the user touching only a thumb to the pad; 

the user moving the thumb across the pad surface in a direction 
toward the hand, producing a thumb-stroke gesture; 

detecting the thumb-stroke gesture; and 

in response to the thumb-stroke gesture, inputting a desired 
textual element. 

20. The method of Claim 19, wherein the desire textual element is a 

tab. 

21. The method of Claim 1, wherein the desired textual element is a 
letter of an alphabet, comprising the further step of applying an added 
increment of pressure to the pad in order to designate an upper-case letter. 

22. The method of Claim 1, comprising the further steps of: 

the user, while withdrawing one digit of the hand from the pad 
surface, stroking that digit across the pad surface, producing a stroked 
touch inflection; 

detecting the stroked touch inflection; and 
in response to the stroked touch inflection, inputting a further 
desired textual element. 

23. The method of Claim 1, comprising the further steps of: 

the user touch at least one digit to the pad surface and, prior to 
removing the digit from the pad surface, rolling the digit in a first 
direction. 
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24. The method of Claim 23, wherein rolling the digit in a first 
direction produces a roll gesture, the method comprising the farther steps of: 

detecting the roll gesture; and 

in response to the roll gesture, inputting a plurality of textual 
5 elements. 

25. The method of Claim 23, wherein rolling the digit in a first 
direction produces a roll gesture, the method comprising the further steps of: 

detecting the roll gesture; and 

in response to the roll gesrarc, inputting a function icey 
10 command. 

26- The method of Claim 25, wherein respective ones of ten of the 
keys each bear a marking corresponding to a respective one of the numbers 0 
through 9. 

27. The method of Claim 26, wherein the user touches a single one 
15 of said tens keys, and wherein the function key command is identified with a 

number to which a marking on the single one of the ten keys corresponds. 

28. The method of Claim 23, comprising the further steps of: 

prior to removing the digit from the pad surface, rolling the digit 
again in a second direction to produce a waggle gesture. 
20 29. The method of Claim 28, comprising the further steps of: 

detecting the waggle gesture; and 

in response to the waggle gesture, inputting at least three textual 
elements. 

30. An input device for inputting information to an electronic device, 
25 the input device comprising: 

a touchpad surface formed in relation to a touch sensor array; 
markings formed in relation to the pad surface, the markings 
including textual elements; 

an integrated circuit controller coupled to the touch sensor array 
30 for receiving capacitance measurement data from the touch sensor array; 

and 
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processing means for detecting a particular touch pattern in which 
a plurality of the areas on the touchpad surface are touched 
simultaneously and for, in response to the particular touch pattern, 
signalling for input to the electronic device a textual element 
S corresponding to the particular touch pattern. 

31. The apparatus of Claim 30, wherein said means for processing 
further comprises means for tracking motion of a touch across the touchpad 
surface and for signalling for input to the electronic device positional 
information. 

10 32. The apparatus of Claim 30, wherein the markings delineate a 

matrix of virtual keys. 

33. The apparams of Claim 32, wherein the matrix comprises a 
twelve key matrix array in four rows and three columns. 

34. The apparatus of Claim 33, wherein respective ones of ten of the 
15 keys each bear a marking corresponding to a respective one of the numbers 0 

through 9. 

35. The apparatus of Claim 34, wherein said means for processing 
further comprises means for detecting a single touch of one of said ten keys 
and, in response to the single touch, signalling a number for input to the 

20 electronic device. 

36. The apparatus of Claim 35, wherein said means for processing 
further comprises means for detecting a single-digit multiple-key touch and for 
signalling for input to the electronic device one of a cursor-key command and a 
scroll-bar command. 

25 37. The apparatus of Claim 36, wherein the markings include an up 

arrow, a down arrow, a right arrow and a left arrow. 

38. The apparatus of Claim 33, wherein a plurality of virtual keys 
each bear markings corresponding to a plural number of distinct textual 
elements. 

30 39. The apparatus of Claim 38, wherein the plural number of distinct 

textual elements are letters of an alphabet. 
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40, The apparatus of Claim 38, wherein the plural number of distinct 
textual elements are punctuation marks. 

41. The apparatus of Claim 38, wherein the plural number of distinct 
textual elements is greater than two. 

5 42. The apparatus of Claim 30, wherein the textual elements include 

a period and, distinct from the period, a dot for use in computer addresses. 

43. The apparatus of Claim 42, wherein a marking corresponding to 
the period and a marking corresponding to the dot are distinguished by color. 

44. The apparatus of Claim 30, wherein said means for processijig 
10 further comprises means for detecting a thumb touch and for, in response to the 

thumb touch, signalling a first textual element for input to the electronic device. 

45. The apparatus of Claim 44, wherein the first textual element is a 

return. 

46. The apparatus of Claim 30, wherein said means for processing 
15 further comprises means for detecting a thumb-stroke gesture and for, in 

response to the thumb-stroke gesture, signalling a second textual element. 

47. The apparatus of Claim 46, wherein the second textual element is 

a tab. 

48. The apparatus of Claim 30, wherein said processing means 

20 further comprises means for detecting an added increment of pressure applied to 
the pad and for signalling an upper-case letter for input to the electronic device. 

49. The apparatus of Claim 30, wherein said processing means 
further comprises means for detecting a stroked touch inflection and for, in 
response to the stroked touch inflection, signalling a textual element for input to 

25 the electronic device. 

50. The apparatus of Claim 30, wherein said processing means 
further comprises means for detecting a roll gesmre and for, in response to the 
roll gesture, signalling a plurality of textual elements for input to the electronic 
device. 

30 51. The apparatus of Claim 30, wherein said processing means 

further comprises means for detecting a roll gesture and for, in response to the 

-20- 



wo 97/18547 PCTAJS96/18517 

roll gesture, signalling a function key command for input to the electronic 
device. 

52. The apparatus of Claim 51, wherein respective ones of ten of the 
keys each bear a marking corresponding to a respective one of the numbers 0 

5 through 9. 

53. The method of Claim 52, wherein the roll gesture is 
characterized by a single touch of one of said tens keys, and wherein the 
function key command is identified with a number to which a marking on the 
single one of the ten keys corresponds. 

10 54. The apparatus of Claim 30, wherein said processing means 

further comprises means for detecting a waggle gesture and for, in response to 
the waggle gesmre, signalling a plurality of at least three textual elements for 
input to the electronic device. 
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